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(57) Abstracts An electron beam evaporation 
source (42) for holding a first thin film material, 
an electron beam source (44) for emitting an 
electron beam (45) that heats and evaporates 
the first thin film material, and a resistance 
heating and evaporating source (48) for heating 
and evaporating a second thin film material 
by a resistance heating method are disposed so 
that the electron beam (45) passes through the 
vapor stream of the second thin film material. 
Accordingly, the evaporation atoms of the 
second thin film material can be ionized. As 
a result, the characteristics of thin films to be 
formed can be improved and their mechanical 
strengths increased. In addition, no additional 
device for ionizing the evaporation atoms of the 
second thin film is needed, thereby preventing 
configuration complication and cost increase. 

(57) km: m 1 »«*m«M***«T tr- 
j±m%® (42) t. aimtmtMft 
L&as^ttafc&om* tr-A (45) 
sj&tijiras^tT-An (44) t. m 

»$tt*fctf>a>»R««»ai«3S (4 8) t 

a (4 5) tfaa-r**5fcEiia*v&. 
2 mmtnomim** < * >ts t * t* 




WO 03/080890 Al I lllli'lllllHIIII Jlililll'MIJIIIIIIinMillli: lllll 



tJP/JP];f 631-0001 Sa^SfirtT4bSH^£5Ti (84) 3 - □ (AT, BE, BG, CH, CY, 

1 1-2 Nara (JP). S P $ (HIGUCHl^iroshi) [JP/JP]; f CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 

610-0353 StBffc SCSfflm |&#^r£lT@9-17 Kyoto NL, PT, RO, SE, SI, SK, TR). 
(JP). S# C (SAKAI,Hitoshi) [JP/JP]; f 455-0076 g 

SSMrfr j£gJI|RS]fflT2-135Aichi(JP). 2#&IH«ii: 

(74) ft31A:**IMt83*A»rt-tt«T>K^-h^- - H*0)aSHa!}MlEa»niBMa)&llT?ft U , ffiIE»g 

X (IKEUSHI SATO & PARTNER PATENT ATTOR- IS <D&\ZltU'£?$£hZ>o 
NEYS); t 530-6026 zKBSJfc *B&ffi *K35»aiTB8 

$30#OAP*9-26R!Osaka(JP). 2**3- K*tf*©MH=Olvctt, £8!&fr<**lS 

^PCnS-^v h©«Blz««*4trL\* r 3 - K£RK 

(81) ffiSH(^rt;:CN,ID,KR,MX,US. ©tf-f^VXy— M £#jfa o 



WO 03/080890 PCT/JP03/03557 

m m m 

•- 5 

15 T*a&©»ifc£jBjfc'r*j:£a*a** («^.«, «rH¥i - 1172 

0 8f^i#I). £©«£©&TO©M;&i££UT«:, £T£Jgia 
ot«t«. nttfc#b*c\ jgetinffttett, fgHgTfgnx h-e&sfc&t 



1 



# # 

WO 03/080890 PCT/JP03/03557 

t&mmmzzy^n^nMf&LMmz^T, mimmmt%2mm 
mt%<s;tsmm*Bf8.-tz>iii&\z&^T, &$nx\m&z%^z>z\t\z 
£%±m<Dmm*ffi&:L, ffii^^finx b\znm<Dmnw3 i &&*&m 

15 

*m*m, ±tz<D3®zm&?zrcMzuT<Dmf$.t'tz> a 
*mw<Dnm<Dmm*mt, fcmmmnz, n&mm\z£K>%imm 

20 Q^n^fttimLMgis^zttbiz, mtz%2mmtt®<DM%m*\z 

25 AMmmz^v)Mmhmm^^^rcib(Dm^^-A^Bt^ni L }d- 
Amt, &Mmm\z\tmTmmisft. %2mmtt®z&$nia®mz&Q 



2 




WO 03/080890 



PCT/JP03/03557 



K±©**^©*K©«jft*ftRtf«jft8«fcJ:*i.«* &#Um#t&lc 
r^&ftO^K-A^affll"*©*?, »2*JBt*J»©«581R?*-f^ 

15 >{fcT5 £<h#T#3o *©»*» #j££ns*R©4$tt&3felf"C*» 

20 0 1 tt*fSiB©*l)t©«aSll©-*»©»IB**bfc«t»**HT 
itWln-JH 2^S##ffi£nfcftR©»©£&#2 0#> $ 
u-y 1 oo^StSoTK^n, Fn-;n 6 & 



10 



3 



WO 03/080890 PCT/JP03/03557 

5 ft£> t^t , -A144*^Otfk-A4 5Stftf-A 

ftftM 4 2 1*1 © IB 1 *K# » fc $ * 5 & * & £ 

3 o 3 2 \$MQm 3 o fl5rtw*tt«*isiiii"» 3 4»+t> - 
is -r^o 

£&#2 0 >D-^ 1 0 C»oTll2tft*^, Iff-A 

«ttJDf»«fSiR4 8*J#EtTJ:5fc, *Pif-A&58*4 
2 ttf 4 t^|Stt$tlT^?)<» (S!oT, i?k'-Al4 4 

25 tmom&m+s ^i?t'-AiM4 2^^tti$nfeiiiiw 



4 



# 



WO 03/080890 



PCT/JP03/03557 



mM%w 4 8 1 ^ei$ nx v>n ^ n e. ©lag «b i fc^T tr©tc - 

E-A 4 5^1 » 2 If jfttmoftfttt'f' 

SI, ®2*)K*mfcM$fclS£$ni", i^.«Li> Co, Mn, P 
L i C o O 2 > Li PON^£0!l*T£5. #!;L«> « 1 If L 

tWQMm HO-JV 1 6 Ic/U 7Xg*3 9 £fflV>Tjimj£ (AM 7 
fcJjSrrSfflKfcfl'L-THn 3 4rtfcfe5^#2 o fc%> n# 



5 



WO 03/080890 PCT/JP03/03557 

5 **>D-7 1 0 7X®JE£MLT , b&<, *SV>«, 

mmm)) 

15 (gjfcfl 1 ) 

ill ©§tifigtI£fflV>"T£8#2 0±ldN i -C r»R*JBj£Lfc. 

7K^$nfc*^>n-7 i o tt^x, nn&2 o tisxmz 2 0 n 

20 %j£4 2|*I©C r ^t?t'-Al4 4*5®tf 5T?HHfc-r5 
&£ttinft&%iU 8|*!©N i £&iaJn$*Lfc 0 :<0tS, # 
8#e>©Efctt#X©ftil&«fTfcfc*r, /HTXil 

K±fc«fc0, Ni80%, Cr2O%Ol$5/im0Ni-Crfi 
25 £38#2 0±l3figlfc. 



6 



# # 

WO 03/080890 PCT/JP03/03557 

H2©«3£Sa£J8V>-C$«M*2 0±CN i - Crfl«lfc. 
B2©gStt, *?lf-Ajl58«l4 2, ift*-Al4 4, Rtf&iiiiO 
8©ffifi*»^«:*a^ttHl©SfitRei"e»S. Bl 1 ©S 

5 tS. H2(DglTll ifh*-Aig4 4*^©t?t'-A4 5}l jg 

^pj&M * >fb ¥ n * n't vV 0 " 

C©«fc5«:Sfll*fflV>T*«0Ol fc^<l^-©^fr"eN i 8 0%, C 
10 r 2 0 %0Ji§ 5 /imON i - C r fl§^#2 0 ±CMtfc, 

$%0! 1 RtftttfcM 1 ©^m©*jm3ts^«!istfc. 

Wje£8c«&T©a D T?* 5. »Kfc»73 l:T 2 mmWirelH 1 **© 

15 £3Mtt©»tti««) «i#7 i -^&«)o< 0§l*«fl*« 

10 0 ttZ>) ^^fefco 
ffi&tt, l l 3TJ&ofc0^lt, itmmiifl 

20 SlItWITtt, %.&Mmz£r>M%VfcN i g^j&MTF If- At .J: 

(£%09 2 ) 

Bl©SSt&lt&fflV>T£«H*:2 0±HL i C o - O*0l&£j£ hit 

25 *^n^t>n-7l0fci&oT, £&#2 0 <hLTJ¥£ 1 0 /* 
m©Xx>l/X^S>&3v-h££fr£-£fco ^ H-A«Ji4 2 



WO 03/080890 PCT/JP03/03557 

|*J©C o&^t'-M4 4^e>©m^k*-A4 5 T Wt5 £ £ £ 

9 \Z £ S m 7 7s ft JE © Win ttfrfc t> fctf» o fc o 
5 £Ufc«kO, Co : L i = 1 : 1 ©J¥$ 2 fimOL i Co-Oil$ 

2) 

: 1©J¥S 2 /xm©L i C o - 0^il£3£&#: 2 OifcJgjfcLfc. 
10 [ffff] 

* 

B9£U »JK±fc*«l 5itm-<!)j|ll«-ft«fM*#4UT*4k**, ft&& 
tlllO^m, SKjifc3 0Hz TMWlZ^Zo ttfl-fctt^-fSflfS* 

MM2^0. 4 9 X 1 0" 3 N (5 g f ) T*fo?fc<D\Z%i 
LT, Jfc«09 2#O. 2 0X10- 3 N (2gf) Tr&ofc 0 

20 ?X4*>fc1*tiZ>tcib\z, m?&£&&ififo±L1tt*X.e>tiZ. 

#IS£bTAm;*ftSt>©T?tt&<, ^©^HJ©iii#ttt5fc©^ffltlB 
25 Kl»R-r^#T*«. 

8 



WO 03/080890 



PCT/JP03/03557 



©Rg$t, ft»#Xl>-tf-, Y If— , l+y?k- 

10 if-, if-fc£©#SU-1f-©Jlii#*fT^Tfe&^. Z\ti 

e»tc«k0, JH»*J»0-f*>fls*ia±,"R«tt©iRi±, M«f^©[p] 

tt#fc&S)^©gftfc**bT#a»T!»S. 

Ttt, 9 0 MA, 18 0» 2 7 OMlRl-tOffiOfilRlM^ 



WO 03/080890 



PCT/JP03/03557 



10 V*. 



10 



WO 03/080890 



PCT/JP03/03557 



ft M © ft 1 

irsam 2 ftKtm©&&tt>ti£. Mien i iiwsjoitsfc*© 

"•f - tf-A £M"S ~1f3 £ t ~«W«£ r*WK0M3!Rm. 

io t^wwitt^m^tmnzmmommomm^m. 

1 tlB«©^Jl©S5g^^ 0 
4. MfiBfllMWWCo, WE»2*JH#^L iT?**Ct* 

WE*l»JK#ftft*?tr-AlnJ»ttfcJ:Dtt»LjR»s*«fcfto 

m^H-A^aj-rsm^tf-AMt, 
20 «i*$-B-sfc©©fittiiaJ»«5S«t*«^, 

tm^E-Ammmt, wm^-a**, mm^mmmmmt^ 

25 ^©JBfcK«*nTVJ*21i:ft4**tf *»*«5fcE«©»*t 

©«jg^» 0 



11 



WO 03/080890 



PCT/JP03/03557 



7. iRto*M*w±<Dmnm<D!*&*&\z.Rj&&i3zitm\?zit 



12 



WO 03/080890 



PCT/JP03/03557 




FIG.1 



1X2 



WO 03/080890 



* 



PCT/JP03/03557 




FIG.2 



1/1 



■dPCT/FTQ 27 SEP ZOO* 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/03557 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C23C14/24, 14/30 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C23C14/00-14/58 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L [IC=C23C-014/30-and r -C23C-01-4-/26]- 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2001-250681 A (TDK Corp.), 

14 September, 2001 (14.09.01), 

Claim 5; Par. Nos. [0020] , [0033] ; Fig. 1 

(Family: none) 

JP 62-253762 A (Mitsubishi Heavy Industries, 
Ltd.) , 

05 November, 1987 (05.11.87), 
Claims; examples; Fig. 1 
(Family: none) 

JP 6-122969 A (Mitsubishi Shindoh Co., Ltd.), 

06 May, 1994 (06.05.94) , 

Claims; Par. Nos. [0008], [0009], [0034]; 
Figs. 1, 2 
(Family: none) 



1-9 



1-9 



1-9 



[x] Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

T' document published prior to the international filing date but later 
than the priority date claimed 



"V later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
08 July, 2003 (08.07.03) 



Date of mailing of the international search report 
29 July, 2003 (29.07.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/03557 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 53-18615 A (ULVAC Japan Ltd.)/ 
21 February, 1978 (21.02.78), 
Full description 
(Family: none) 

JP 63-79959 A (Anelva Corp.), 
09 April, 1988 (09.04.88), 
Full description 
(Family: none) 

JP 52-47582 A (Nippon Gakki Co., Ltd.), 
15 April, 1977 (15.04.77), 

Full description" ■ — 

(Family: none) 

05 3791852 A (The Regents of University of 
California) , 

12 February, 1974 (12.02.74),' 
Full description 

6 JP 49-52186 A 
Full description 



1-9 



1-9 



1-9 



1-9 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



m^mrnm^- PCT/JP03/03557 



a. smom-r&jMKDjM mmftftm (i po ) 

Int. CI 7 C23C14/24, 14/30 



«tt?ofc*/.h|R»R (HSttfttHS (IPC) ) 
Int. CI 7 C23C1 4/00-14/58 



B*B£Ug*ftg&tt 1926-1996^ 

B#H&8«ffl£r|g&$& 1971-2003^ 

P*B£ft£fflS$&tt 1994-2003¥ 

B*BB0gffi*r£2ft&tt 1 996-2003f 



HBHW^^Ufc«^f , -#^-S"(^-"#^-X©'i8#rBaEfc46ffl-bfcffilS 

WP I/L [IC=C23C-014/30 and C23C-014/26] 



lt#©ffig©S-S§- 



JP 2001-250681 A (^-f-f-f — ^floft^rtt) 
2 0 0 1. 0 9. 1 4, |»^5, ©&#-t2 0, 3 3, HI 1 

JP 62-253762 A (HfcMlBflatetfc) 
1 9 8 7. 1 1. 0 5, #fFW#©f£B, fttttt, mi 

(77 5 y-fcu 



JP 6-122969 A (Z^#S3tfc5$#tt) 
1 9 9 4. 0 5. 0 6, 



1-9 



1-9 



1-9 



9, 34, 



* 3lffl:fc®:©#:r^y- ©a ©££<&£ saifcfcit 

B«L<tttt©»9Jftaft*l|Srt-SfcJE»K3|ffi-t-5 Tyj #CII©S,5JiTfcoT > a«Cfcl»i:ft©lK 
TPJ BBtttKBtfr?* a»o«fc*©£K©S*ifc5H« r&j n-/<yy h7r § 5-*ift 



0 8. 0 7. 0 3 


BB^£$#©$&B 

29.07.03 


@raS$&B8©&^;&tffcT& 

B^B^fW (I SA/J P) 
SSffi##l 0 0-8 9 1 5 
JlCRSf ft H K«#B=T 1 4 # 3 # 


#flFJf*3W (ffl»©ft>«ftll) - 4 G 9 0 4 6 

«& mm .- hi ! — 1 


miS## 03-3581-1101 ft* 3416 



KPCT/ISA/2 10 (12^) (1 9 9 8^7^) 



PCT/J PO 3/0 3 5 5 7 



ISSN" 5 



, 2 <77$!>-fcU 



J P 53-18615 A (9*^»«#lt) 

1978. 0 2. 2i, mmm^x 07rs-y-feu 

JP 63-79959 A (Bl7^;W«^t) 
1 98 8. 0 4. 0 9, W»l*£3t (7r$y-fcL) 



JP 52-47582 A ( B #£«£lfc^£*fc) 
1 9 7 7. 0 4. 1 5, (77§P-)fcU) 

US 3 7 9 1 8 5 2 A (The Regents of the University of 
California) 1 9 74. 0 2. 1 2 , & 
JP 49-52186 A, HHt^C 



1-9 
1-9 
1-9 
1-9 



iSPCT/ISA/2 10 (»2'<-i?©ai*) (1 9 9 8^7J!) 



